Introduction: Cystic duct connects neck of the gallbladder with the common hepatic duct. It conveys bile from the gallbladder to the common hepatic duct. Gallbladder and cystic duct are developed from cystic bud which has been derived from the hepatic diverticulum. Variations in the cystic duct are not uncommon. The success of surgical procedures on gallbladder and hepatic apparatus depends on the knowledge of the normal anatomy and their variations.
INTRODUCTION
and caudal. The cranial part develops into liver proper. The caudal part forms the gallbladder and its stalk forms the cystic duct. Initially the lumen is occluded. Bile formation begins in the liver during 12 th week [2] . By the end of the 12 th week, biliary tract becomes canalised to carry the bile produced by the liver [1, 3, 4] . Variations in the cystic duct and presence of accessory hepatic segmental ducts are not uncommon. They may be asymptomatic but are clinically significant [2] . They become symptomatic under pathological conditions and may pose It arises from neck of the gall bladder, passes upwards and backwards towards left to join the common hepatic duct. It usually joins hepatic duct on the right side to form the bile duct [1] . It is 2-3 cm long. It allows bi-directional flow of bile. During 4 th week of intra-uterine life, liver and biliary apparatus develops from an endodermal diverticulum called hepatic diverticulum. The hepatic diverticulum has two parts, cranial danger during cholecystectomy. [3] . The accessory ducts are narrow channels running from the right lobe of the liver into the anterior surface of the gallbladder [2] . They may join CHD along with CD or may directly drain into CD [5] . Sometimes cystic duct may open into the accessory duct instead of common hepatic duct [2] . The success of the surgical procedures on gallbladder and biliary apparatus depends on the knowledge of the normal anatomy and variations. Aims & Objectives: To study the variations in the cystic duct anatomy, its termination and the possible embryological causes for the variations. To discuss the probable complications caused during cholecystectomy due to these variations.
MATERIALS AND METHODS
The present study was conducted in 52 adult cadaveric specimens in the Department of Anatomy, Mamata Medical College, Khammam over a period of 4 years. The abdomen was dissected by opening the anterior abdominal wall. The liver and gallbladder was exposed and the cystic duct was traced. The normal course and abnormalities of cystic duct were observed. Deformed and pathological specimens were excluded from the study. [6] , the variant of double cystic duct is classified into a) Y -type in which 2 cystic ducts meet to form a common channel, b) Htype in which the accessory duct enters separately into the right, left or common hepatic duct [CHD] and c) The trabecular type, in which the accessory cystic duct enters the substance of the liver directly. In the present study the variant found was H-type. Absent cystic duct is another rare variation which causes severe complications. So, the congenital absence of the CD necessitates open cholecystectomy [7] . Failed development of the proximal part of the gallbladder diverticulum results in agenesis of the cystic duct [8] . Chronic inflammatory changes of GB may result in dilatation of CD giving it an appearance of absent CD [8] . Low union of cystic duct with CHD results in short common bile duct. The CD and CHD are held together by fibrous tissue making surgical clamping of CD difficult. It also injures the CHD [5] . Ligation of the CD too close to the common bile duct can result in stricture of the latter. On the other hand, mistaking the cystic duct for the bile duct can result in inadvertent ligation or transection of the extrahepatic bile duct [9, 10] . One of the postoperative complication of the long cystic duct is left out cystic duct stump, which might get inflamed or get dilated with mucous [9, 10, 11] . According to Shaw [12] , long cystic duct is a common variation but it occurs in 11% individuals. In the present study, we observed 11.53% of long cystic ducts. The accessory ducts [Luschka's ducts] are narrow channels running from the right lobe of the liver into the anterior surface of the gallbladder [2] . They may join CHD along with CD or may directly drain into CD [5] . Sometimes cystic duct may open into the accessory duct instead of common hepatic duct [2] . These variations may occur due to disproportion in the growth rate of the individual parts of the biliary tract [8] . In the present study, it was observed the segmental ducts drained into gallbladder from under surface of liver and in some specimens segmental duct drained into hepatic duct from right lobe of liver. Surgeons should be cautious during cholecystectomy in order to prevent bile leakage from these segmental ducts. During laparoscopic cholecystectomy, dissection beyond the Calot's triangle should be meticulous enough to avoid the impending complication of bile leak [13] . Cystic duct terminating into one of the hepatic duct might be due to unusual absorption of the many small secondary branches which project from the various buddings of the hepatic diverticulum [14] . Magnetic resonance cholangio-pancreatography [MRCP] is a non-invasive technique followed nowadays. This technique provides high quality cross-sectional and projection images of the biliary tree, which are almost similar in appearance to the direct cholangiograms produced by Endoscopic retrograde cholangio-pancreatography [ERCP] or percutaneous trans-hepatic cholangiography [10, 11] .
Imaging of the course of the cystic duct is possible in a high percentage of cases [15] . Preoperative evaluation of the extra-hepatic bile duct increases the surgeon's awareness of variants, especially in potentially difficult operative situations [10, 16, 17] .
CONCLUSION
The knowledge of variations in cystic duct anatomy is necessary to the surgeons while conducting surgeries like cholecystectomy. During cholecystectomy, there is a possibility of complications in cases where variations are overlooked. Pre-operative evaluation through MRCP helps the surgeons to become aware of the variations.
